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ABSTRACT 
 
Objective: The point of present review is investigation of Red Blood Cell 
Parameters and white Blood Cell Parameters among fasted females during 
Ramadan month.  
Methods: Thirty female subjects participated in current study. Estimation Red 
Blood Cell Parameters, Total and differential leucocytes counts were before 3 
days and 28th day of the Ramadan month that Estimation was using fully 
automatic hematological analyzer.      
Results: Hemoglobin, Hematocrit, Mean corpuscular volume (MCV), Mean 
corpuscular hemoglobin concentration (MCHC), Mean corpuscular hemoglobin 
concentration (MCHC), Red Cell Density Width -coefficient of variation (RDW-
CV), Red Cell Density Width -standard deviation (RDW-SD),Lymphocytes percent 
and Neutrophils percent were  significantly increased during the Ramadan 
fasting period as compared to pre-Ramadan fasting period .White blood cells 
(WBC) count decreased significantly in end of the Ramadan month as compared 
to pre-Ramadan fasting.  
Conclusions: This study shows in females’ student graduate that fasting in the 
Ramadan month had effect on red blood cell indices and Total and differential 
leukocytes counts except RBC count and MXD.   
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ÖZET 
 
Amaç: Bu çalışmanın amacı, Ramazan ayı boyunca oruç tutan kadınlarda kırmızı 
kan hücresi parametreleri ve beyaz kan hücresi parametrelerinin araştırılmasıdır. 
Yöntem: Çalışmaya 30 sağlıklı kadın katılmıştır. Kırmızı Kan Hücresi 
Parametreleri, lökosit sayıları, Ramazan ayından 3 gün önce ve 28'inci günlerinde 
tam otomatik hematolojik analiz cihazı kullanılarak yapılmıştır. 
Bulgular: Hemoglobin, Hematokrit, Ortalama korpusküler hacim (MCV), 
Ortalama korpusküler hemoglobin konsantrasyonu (MCHC), Ortalama 
korpusküler hemoglobin konsantrasyonu (MCHC), Kırmızı Hücre Yoğunluk 
Genişliği-varyasyon katsayısı (RDW-CV), Kırmızı Hücre Yoğunluk Genişliği-
standart sapma (RDW-SD) değerleri, Lenfosit yüzdesi ve Nötrofil yüzdesi 
Ramazan öncesine göre oruç döneminde, anlamlı olarak arttı. Beyaz kan 
hücrelerinin (WBC) sayısı ise Ramazan öncesine göre anlamlı şekilde azaldı. 
Sonuç: Bu çalışmada, Ramazan ayında oruç tutmanın kırmızı kan hücresi 
indeksleri üzerinde etkili olduğunu ve RBC sayısı ve MXD hariç Toplam ve 
diferansiyel lökosit sayımları üzerine etkisini göstermektedir. 
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INTRODUCTION 
 

Ramadan fasting is a sacrament in Muslims people. Hundreds of millions of the 
Muslims should fast every day in Ramadan month under difference conditions. 
The hours of fasting in Ramadan month shift from 10-17 hours due to it depend 
on nature, Places, also seasons. During the month of Ramadan, The Muslims 
must abstain food, water, intercourse, oral remedy, fluids and supplements in 
daylight hours and eat two a guideline dinner after sunset. There are alterations 
in quality and quantity of eating, drink, daily work, scheduling of meals and rest 
cycle during the month of Ramadan (1). The amount of fat, protein and 
carbohydrate are alterations in the Ramadan month due to Dietary habits during 
Ramadan are not similar to the rest of the year (2).The nutrition in Ramadan 
might be an effect on multi-metabolism of the body (3), which could prompt to 
impact on physiology such as hematological parameters that parameters could 
be considered as the red blood cell parameters and the white blood cell 
parameters. 

There is few studies evaluation of the red blood cell parameters and the white 
blood cell parameters during the Ramadan month (4, 5), while there are many 
studies evaluate some parameters related to red blood cell or white blood cell 
among the fasters in the Ramadan month (6-8) but they are controversial.  The 
methodologies in previous studies such as big sample sizes and comparison 
between before and during Ramadan month, and also samples characteristics 
such as student, separated gender sampling, single are few. Therefore, the 
present study investigates the effect of Fasting during Ramadan month on red 
blood cell parameters and White blood cell parameters in single females’ student 
graduate in Raparin University.     
 
METHODS 
 
Subjects 

The target study was single females’ student graduate at nursing college in 
Raparin University, Iraq. All of the students, they are from Rania city. Their 
physical Activities during the month of Ramadan were a combination of writing 
exam in college and study at their house. This Study was conducted in the month 
of Ramadan during June and July / 2016, and the average duration of fasting was 
around 16 hours a day. The mean climate temperature and humidity were 23oC 
and 22%, and 25.5oC and 21% during June and July respectively. There were no 
special nutritional regimens and recommendations during the whole study. To 
maintain a sample of homogeneity, all participants were chosen from the same 
living community, Rania city, Iraq, student in the College of Nursing of Raprin 

University, so that the socioeconomic levels were highly similar. 30 females’ 
healthy university students with age range from 19 to 23 years who were a fast 
during the Ramadan month were included in the current study. The detail history 
about the age, gender, marital status, family history and drug history were taken 
from the subjects. Subjects having any acute or chronic disease such as diabetes, 
hypertension, metabolic disorders or any medication, also pregnancy or lactation 
were excluded from the study. 

Blood samples were collected by venepunction from forearm vein that Blood 
samples were from each volunteer before three days before the beginning of the 
Ramadan month and 28th day of the Ramadan month at a physiology Laboratory 
in the nursing college of Raparin university during 4 pm. Blood sample was 
poured into a tube containing K2EDTA. All samples were checked for clots, 
hemolysis and mixed well before analysis. The evaluation of Red Blood Cell 
Parameters and white Blood Cell Parameters were analyzed by system Swelab-
Alfa automated hematology analyzer.  
Ethical consideration 
This review was approved by the Ethical Committee in the College of Nursing, 
University of Raparin, Iraq.  
Data analysis 
Statistical Package for Social Science (SPSS) V20 was used to Statistical analysis 
of present study. Mean ± Std. Error (standard Error) was expressed in this study. 
The comparison between mean of the group in this study was performed by 
paired sample T-test. A significant value was taken P < 0.05 for all results. 
 
RESULTS 
 
RBC and its related parameters 
Red blood cells (RBC) count remained no alteration in Ramadan (P=0.095). 
Hemoglobin Hematocrit, Mean corpuscular volume (MCV), Mean corpuscular 
hemoglobin concentration (MCHC), Mean corpuscular hemoglobin 
concentration (MCHC), Red Density Width -coefficient of variation (RDW-CV) and 
Red Density Width -standard deviation (RDW-SD)  were  significantly increased 
during the Ramadan fasting period as compared to pre-Ramadan fasting period 
(P < 0.05 ,Table 1).  
Total and differential WBC count 
White Blood cells count decreased significantly in end of the Ramadan month as 
compared to pre-Ramadan fasting .Lymphocytes and Neutrophils percent 
appeared significantly elevation during the Ramadan fasting month compared 
with before Ramadan .Mixed white blood cells percent were no change during 
the Ramadan fasting month (Table 2). 

 
Table 1. The change of RBC Parameter Before and During Ramadan    

Parameter UNITS Before Ramadan  
Mean ± Std. Error  

During  Ramadan 
Mean ± Std. Error  

p-value 

Red blood cells count  (X1012/L) 4.7693 ± 0.40964 4.97  ± 0.59629  0.095 

Hemoglobin  (g/dl) 12.9133 ± 1.24256 13.5067 ± 1.95200 0.000** 

Hematocrit (%) 40.88     ± 4.93652 42.38    ±  5.99076 0.004** 

Mean corpuscular volume  (fl) 84.58 ±12.70874 84.7267 ± 8.69121 0.002** 

Mean corpuscular hemoglobin  (pg) 27.23  ±  3.05458 27.3  ± 3.0831 0.000** 
Mean corpuscular hemoglobin 
concentration  

(g/dl) 31.4067 ± 0.72727 32.1833 ± 0.68233 0.000** 

Red Density Width -coefficient of 
variation 

(%) 13.7767 ± 1.02509 14.0367 ± 0.98803 0.000** 

Red Density Width- standard 
deviation 

(fl) 53.6733 ± 5.49005 54.3833  ± 6.20618 0.000** 

 
Values presented as mean± Std. Error (for single females’ student graduate group, n = 30).Std. Error: standard Error, * P < 0.05, **P < 0.01. 
 
Table 2. The difference of WBC parameter before and During Ramadan. 
 

 
 
 
 
 
 
 
 
 

Values presented as mean± Std. Error (for single females’ student graduate group, n = 30).Std. Error: standard Error, * P < 0.05, **P < 0.01. 

Parameter UNITS Before Ramadan During  Ramadan p-value 

White Blood cells count  (X109/L) 6.9767±1.53638 6.4033 ±1.66826 0.033* 

Neutrophils  (%) 34.1933 ± 6.78360 35.7267 ± 6.92905 0.039* 

mixed white blood cells  (%) 4.9633 ± 2.64386 3.4667 ± 0.56161 0.185 

Lymphocyte  (%) 60.7733 ±7.86147 60.8067 ± 7.10643 0.042* 
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DISCUSSION 
 

The observations of this study, the fasting during Ramadan has effecting on 
red blood cell parameters and also White blood cell parameters (e.g. Hb, HCT, 
WBC count) among study population.  

The current result showed statistically no difference of red blood cell count 
(RBC). This regard was agreement with observations made by other authors (5, 
9, 10, 11). While, other literatures reported significantly low RBC count in 
Ramadan (8). In another hand, the literatures noted higher RBC counts after 
fasting in Ramadan (12).  

This result revealed hemoglobin (Hb) and hematocrit (HCT) increased during 
fasting Ramadan. Conversely, literatures noted a significant decreasing in 
hemoglobin and hematocrit (8, 13, 14).While, another investigations have 
reported no alteration in both parameter during Ramadan (6, 11). Ramadan et 
al (9) investigated hematocrit in 15 fasters Kuwaitis male for hematocrit in 
Ramadan and found hematocrit remained unchanged during Ramadan. In 
another hand, researchers noted low hemoglobin and a high hematocrit in 
Ramadan (15). Bilto study showed a decrease in hematocrit and a no alteration 
in hemoglobin when compared the end of Ramadan fasting with pre Ramadan 
fasting (10).  The Result of Nematy review reported no change hemoglobin level 
after fasting Ramadan (12). 

However, Disparity of the result in red blood cell count, hemoglobin and 
hematocrit in previous studies may be due to dehydration temperature, 
weather, nutrition style, and life style during Ramadan.  

In current result the Mean corpuscular volume (MCV), Mean corpuscular 
hemoglobin (MCH) and Mean corpuscular hemoglobin concentration (MCHC) 
were statistically significant slightly increasing during Ramadan. Tawagidu study 
discovered increment of MCV and low MCHC in end of the Ramadan month 
fasting as compared with before of Ramadan (11). Also Nematy et al (12) noted 
significantly low MCV and MCHC after Ramadan. Another study demonstrated 
no change of MCV but MCH, MCHC increased significantly in Ramadan (10).  The 
alteration of MCV, MCH and MCHC are depending on Hb, HCT and RBC according 
on mathematical calculations; MCV = (Packed cell volume/ Red blood cells count 
x 10); MCH = (Hemoglobin / Red blood cells count) and MCHC = (Hemoglobin / 
Packed cell volume) (16).   

Red Density Width -coefficient of variation (RDW-CV) and Red Density Width -
standard deviation (RDW-SD)  were statistically a significant increase during 
Ramadan. Tayebi et al. (17) examined twenty samples in pre and post Ramadan 
fasting RDW-CV and found no alteration in both group. Also, Fararjeh et al.(18) 
noted statically no difference in RDW-CV and RDW-SD in three times Before 
Ramadan, During Ramadan And After Ramadan. The alteration in RDW-CV and 
RDW-SD depend on the size of red cell in the blood sample. 

This study clarified slightly decreasing of WBC count but in normal range during 
Ramadan. This finding agrees with previous studies showed low leukocyte count 
in fasting Ramadan (5, 9). Conversely the previous studies found no difference in 
fasters in Ramadan month (5, 8, 10, 11, 18, 19, 20). In another hand, studies 
revealed higher WBC counts in Ramadan fasting (12, 21). In this result 
Neutrophils and Lymphocyte percent were slightly higher in end of Ramadan 
fasting as compared with before Ramadan. This finding of Neutrophils count was 
Inconsistent with previous studies, that studies did not observe any change in 
the neutrophil of subjects during Ramadan month (18,20, 22, 23). The result 
Lymphocytes were very much similar to observations made by other researchers 
(20,22,23). While, another study found no change in Lymphocytes among the 
healthy faster in Ramadan (18). MXD was no difference in Ramadan compared 
with before Ramadan. Study was found to evaluate the change in lymphocytes 
during.  

This study required further studies to understand the mechanisms the 
alteration of red blood cell parameters and white blood cell parameters in the 
Ramadan fasting month. 
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